External aortic wrapping may overcompress the aortic wall. An 18-year-old man underwent valve-sparing aortic root replacement for annuloaortic ectasia caused by Loeys-Dietz syndrome. External Dacron graft wrapping was performed to protect the ascending aorta. A year later, he underwent mitral valve repair. Intraoperatively, after unwrapping the external graft, the wrapped ascending aortic wall appeared necrotic. Histopathology showed damaged smooth muscle cells in the adventitia and outer media with unaffected inner layers and an intact intimal surface. Ischaemic necrosis of the aortic wall was associated with arterial insufficiency secondary to overcompression of the aortic wall that was already weakened by Loeys-Dietz syndrome. We describe a patient with Loeys-Dietz syndrome in whom pathognomonic necrosis in the wrapped aortic wall was observed histopathologically.
INTRODUCTION
Although external aortic wrapping at a graft anastomotic site prevents bleeding and pseudoaneurysm formation [1] , wrap-induced overcompression may cause ischaemia of the wrapped segment. We described a patient with Loeys-Dietz syndrome (LDS) in whom focal necrosis in the outer layers of the wrapped aorta was observed histopathologically [2] .
CASE REPORT
An 18-year-old man underwent valve-sparing aortic root replacement for annuloaortic ectasia secondary to LDS. Initial computed tomography (CT) revealed the diameter of the sinus of Valsalva, the ascending aorta and the aortic arch to be 45.0, 24.7 and 19.8 mm, respectively (Fig. 1A) . The distal anastomotic site was externally wrapped using a Dacron graft (Gelweave, Vascutek, Austin, TX, USA) to prevent bleeding and rupture. A year later, mitral valve repair was performed for worsened mitral regurgitation. Preoperative CT revealed the diameter of his wrapped aorta and aortic arch to be 19.5 mm and 23.0 mm, respectively (Fig. 1B,  Video 1) . Intraoperatively, removal of the wrapping graft for cannulation revealed a necrotic ascending aorta (Fig. 1C) that caused aortic rupture, necessitating ascending aortic replacement. The unwrapped aortic arch was intact, and a 22-mm Dacron graft was anastomosed to the aortic arch.
Histopathologically, the wrapped segment of the ascending aorta showed diffuse cell atrophy with loss of nuclei and cytoplasmic swelling in the smooth muscle cells of the adventitia and outer media ( Fig. 2A) , with an intact inner media and endothelium. We noted fragmented elastic fibres and cells of the media showing cystic spaces filled with mucoid material (Fig. 2B and C)-findings pathognomonic of LDS.
His postoperative course was uneventful, and computed tomography revealed no pseudoaneurysm.
DISCUSSION
Aortic wall degeneration/erosion secondary to external wrap dislocation can complicate some cases [3] . We report the case of an LDS patient showing pathognomonic necrosis in the adventitia and outer media of the wrapped aorta. The aorta receives dual blood supply: the vasa vasorum nourishes the adventitia and outer two-thirds of the media, whereas direct diffusion of nutrients across the endothelium nourishes the inner media and intima [4] . External wrapping-induced compression of the vasa vasorum might have caused malperfusion of the vasa vasorum. On the basis of histopathology, we hypothesize that (i) LDS patients show a weak aortic wall secondary to damaged smooth muscle cells and elastic fibres. External wrapping might overcompress an already weakened aortic wall against the elasticity and high aortic pressure.
(ii) Overcompression might cause insufficiency of the structurally weak vasa vasorum observed in LDS patients. Although we used a Dacron graft, a more microporous material that is permeable to fibroblasts and macrophages would have been a safer option for positive aortic remodelling [5] .
When the patient was under treatment, external wrappinginduced overcompression caused necrosis and an increased risk of post-stenotic aortic arch dilatation; however, external wrapping-induced overcompression must be avoided. Moreover, external wrapping might be contraindicated in syndromic patients, including those with LDS. Because of a pre-existing fragile aortic wall, a concurrent ascending aortic replacement could have been performed (without an additional operative risk) rather than the external wrapping.
CONCLUSION
In conclusion, we report the case of a patient with LDS showing pathognomonic external wrapping-induced necrosis in the wrapped aorta.
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